Dietary protein quality and feed restriction influence abundance of nutrient transporter mRNA in the small intestine of broiler chicks.
The objective of this study was to evaluate the effect of dietary protein quality on intestinal peptide transporter (PepT1), amino acid transporter [Na+-independent cationic and zwitterionic amino acid transporter (b(o,+)AT), excitatory amino acid transporter 3 (EAAT3), Na+-independent cationic and Na+-dependent neutral amino acid transporter (y+ LAT2), and Na+-independent cationic amino acid transporter 2 (CAT2)], glucose transporter [Na+-dependent glucose and galactose transporter 1 (SGLT1) and Na+-independent glucose, galactose, and fructose transporter 2 (GLUT2)], and digestive enzyme [aminopeptidase N (APN)] mRNA abundance in 2 lines of broilers (A and B). At day of hatch (doh), chicks from both lines were randomly assigned to corn-based diets containing 24% crude protein with either soybean meal (SBM) or corn gluten meal (CGM) as the supplemental protein source. Chicks were given unlimited access to feed and water. Groups of chicks from both lines were also assigned to the SBM diet at a quantity restricted to that consumed by the CGM group (SBM-RT). Intestinal transporter and enzyme mRNA abundance was assayed by real-time PCR using the absolute quantification method. Abundance of PepT1, EAAT3, and GLUT2 mRNA was greater in Line B (P < 0.03), whereas APN and SGLT1 were greater in Line A (P < 0.04). When feed intake was equal (CGM vs. restricted SBM), a greater abundance of PepT1 and b(o,+)AT mRNA was associated with the higher quality SBM (P < 0.04), whereas a greater abundance of EAAT3 and GLUT2 mRNA was associated with the lower quality CGM (P < 0.01). When feed intake was restricted (SBM vs. SBM-RT), a greater abundance of PepT1 mRNA was associated with the restricted intake (P < 0.04). These data demonstrate that both dietary protein quality and feed restriction influence expression of nutrient transporter mRNA in the small intestine of broiler chicks.